Prolonged hyperglycemia & hyperinsulinemia increases BDNF mRNA expression in the posterior ventromedial hypothalamus and the dorsomedial hypothalamus of fed female rats.
Brain-derived neurotrophic factor (BDNF) plays a key role in neuronal development, synaptic plasticity, and the central control of energy homeostasis. Peripheral metabolic signals such as leptin and glucose regulate hypothalamic BDNF gene expression. However, the effects of long-term hyperglycemia and/or hyperinsulinemia on BDNF mRNA levels in the hypothalamus and other brain regions where BDNF regulates physiological functions have not been investigated. Therefore, using in situ hybridization we examined whether high glucose, high insulin, or both affected BDNF gene expression in vivo. Ovariectomized, estrogen-replaced adult rats were fitted with indwelling jugular catheters and infused for 48 h with: saline (control), glucose (hyperglycemia-hyperinsulinemia), glucose with insulin (hyperinsulinemia only), diazoxide (Dzx) (control), or glucose with Dzx (hyperglycemia only). Glucose infusion (Hyperglycemia and hyperinsulinemia) significantly increased BDNF mRNA expression in the posterior ventromedial nucleus of the hypothalamus (pVMH) and in the dorsomedial nucleus of the hypothalamus (DMH). Unexpectedly, infusion of the KATP channel opener Dzx also increased BDNF mRNA expression in the pVMH and DMH. In contrast, no significant changes in BDNF mRNA expression were observed in the groups that were hyperinsulinemic only or hyperglycemic only. BDNF mRNA expression did not differ as a function of treatment in the anterior VMH, paraventricular nucleus of the hypothalamus, the hippocampus, or the amygdala. Hyperglycemia with and without hyperinsulinemia decreased BDNF mRNA levels in the pituitary. Plasma BDNF concentrations were not changed by any of the treatments. Our results suggest that hyperinsulinemia alone does not affect BDNF mRNA expression in the hypothalamus, hippocampus, or pituitary. Our study is the first to distinguish that within the hypothalamus, prolonged high glucose levels in non-fasted rats regulates BDNF gene expression in a brain nuclei-specific fashion.